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(54) ON-VEHICLE NAVIGATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To switch a receiving station properly 
without changing a present receiving station even when a vehicle 
momentarily passes through an area where a receiving state is bad in 
the on-vehicle navigation system where an FM multiplex broadcast 
receiver having an automatic tracking function is provided. 
SOLUTION: In a CD-ROM 1, a database that includes data of each 
reception area set to each FM multiplex broadcast station and map 
data are stored. In the case that the receiving state of an FM 
multiplex broadcast receiver 3 is deteriorated, a control section 16 
refers to the database and controls the FM multiplex broadcast 
receiver 3 to continue the reception from an FM multiplex broadcast 
station from which the receiver 3 receives at present when a vehicle 
mounting the system is located in a reception area of the broadcast 
station at present, and controls the FM multiplex broadcast receiver 3 
to receive from other FM multiplex broadcast station when the 
vehicle mounting the system is on the outside of the reception area 
of the broadcast station. 
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(57) 

[Ml SftiftttflMfc**-*"* FM^S#ri£§{fttS£ 
[$?#:3M£] CD-ROMii:, tfegJ^— * £ t h 

Sfs $:M18i-tZ> J; 9 t£ F M £fi#ri££ff « 3 £*]«PU 
fili^FM^SSfei^^^Sff-f-^ <t 9 CFM^MMfl 

«3 *»J»-f*. 
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(2) 



[»*igi ] jftH^— **iB«bfci«ii2^— *k«^ 

Wet, ^Momffiffi««:«ttS-r5Sf^te««tiS^i:* 

H ^ - * — * £ I S « T 3 *f - $ -< - x f 5 (ft ^ i£ t , 
tJ^SffttllSSr^-rfS-S-A^b, ^fSf^mffi^g^^HtifE 

^t-S^^r#iiaFM*fi*ki^Sft¥ 
ffIfaFM#fi*i*S«^SSrWfflib, kfl-fr 

FM*fi»aisfs^«:^wj»rs r t 

^i-fS#Sr£U*i-S FM*a*i36Sfs^lfi:fc > ^ 

sijtaFM^fiSf^sfs^SA^fltjffiSff <p<Dj&mmR 
isafci£»5*— * x tcgov^r fltjis f M^m^^Sff 

tfitzikmmir— ^-<— br , $Moattt^ 

ai fcfeffi bfcFM^£&i£^^ff^&£^i£T>'x 
fcSfc *l±^ffiS«^^>*fei*SS:«iaEb-CS:fB-rs <t o 



WBH^P 1 1 - 3 3 1 0 0 1 

2 

miBFM#m»i*Sff#K^feffilBSff 

tB«bfciS*os«^l^i-S-^v^rfiijteFM*fiSc5SS 

^iaFM#a*i3IS«¥*3&^Sfatt1»oS^S:^i-ft 
#£A;£>~f 

^JlS^ff^^fE^^^fS^bfc^l^^^^C)^^^ 
^i£^£M^b-C§;{f 5 l-ftlfSFM^m^S: 



^sft-r^^ 7tcfifiiaFM*aL«fass:fs ^«*#j«i-r5 

It* »f« t -T S « * IB 5 IC|E« ^> -T yfY- is a 

[0 0 0 1 ] 

^i/^T^^tC^b. WlCLFM^fiSciSSfffll^^x.^:^ 
[0 0 0 2] 

§tt7->3 >-^x^^TMi, FM^lMi-J: 9^1 
bTV^iiS&Sr^-f x^u-riUffilc^^bfc «9 , 

[0 0 0 3 ] t:5-C, FM^Itifitii^ l^S^'tf^ 
^^i^bTV^^^J^^^-T^--^^^^^'C^ t 5^ ^ 

cojjjim^ § ft -f* S ^ S § »i&^* 5 ^Tffil- ^ ^ X\ > 

m^^FM^m^ti^^^^—t:^^. y r^b^ntfc, 



3 

[ O 0 0 4 J 

[0 0 0 5] FM#fi»iSa««"Ctt, FM#S 

^/c^^fl LT^^ ^- y {C^Q U — 7£&cr>m 

/KO^Bflfc ifoi 5 ft ^r^r £ ig 1~ 5 §: ft #tfL^ 
Sc5£Ufti^-c\ Sff SSr«SBtc§}«^r, i£&#jg0# 

Rentals 9&£>ft< ftsitt*^. 
[ooo6] r^jcpic, f MS.mjTkmg.mmx* 

[0 0 0 7 ] ^^^PJ^g^li, 

=e-r s f m ft * m*^ t^- ^ 3 

[0 0 0 8 ] 

-r«#*m*-rsFM*a[j!ftii6S«^iftfc, ^fm^i 

— x tc S T ffi IE F M # i££ ft ft JS9 & 



<3) 1 1 - 3 3 1 0 0 1 

[0 0 0 9 ] ±ELfcttJBl±, KSBIt 5 — ^SrfBtft Ufcift 

FM^mn^m^^t , &FM&mi&mmmc, i&m 

f*— * £ ^ — * * £ Eti-T £ $ -< — 

^EtS¥«t, WlEFM*l[*iSfflS«^«*»ibBfiES 
ft ^OJfciSa&tfSfB ^^^^rff ^§-£rA2? U mffio 
Sftti^JttfffiEftiSBf*— * — x ICgo'l -Tftljffi F 

[0 0 10] lIBlfcSJSH:, ifiHf*— ^SrEttUfcJfi 
SrE«rsg««)»E«^St, tntfiFM^m^r^Sff 

^^feffirESW^^ttiSSRusafs^ffii^rm** 

fflESfttt1BEtS^»^E«U^:ia*oS:fa« 
ffi ic £ ov ^ x ffj E F m * {f ^« ^ ^ ft J§) ^ Sr 

[0011] £AT, **WOf^ffl^COl^T|ftWi-So * 

^^§ff ^*i^-r^ <t 5tcFM#i:*ki*sfs^«s:#j» 

^ ©Sv^HfiStSriiffLTi^PaTtSff Si5SISK5r 

[ooi 2] ^/c, m^<o^ffiffi«^a(t ^o^i^^c^ 

lM?rt(ft6J: 9 FM#a*iSSf&*«:S: 

^FM^Ml^^^i^ryft^f, JgfPltt 



5 

& u: IS] * & o< tc£fei£ tti fy £ tfTt* - $ ^-a * & x 1 N ^ ° 

^<oiwfc£^{f ^£A*(-r£^ m^m^sa*^ 

ScA^^tV^S^tt, to^FM^S^fe^^^Sffi" 

ti>o 

[0013] W3^S^fiffitt7-^3 
F M * 5 K F M 

t iifdico f m ^m&i* ^ Srsm-r s j; 5 f m 

fcFM#£*fci*Sr£ff-C£ 6o 
[0014] 

(DMrnft-f- try— v^^t^&^I"^ 13 s/^hx-*> 
[0015] i lifl&a^-* iatist^-*^-*^ * 

ffiticb^C D- ROMXfiDVD- ROM <£IT\ ^ 
TCD-ROMJ t^p) T"£>£o — 

«, DG P S«»<£>8'J> JfeiS^f*— ^d^^ti, 



} 1 - 3 3 1 0 0 1 

e 

xttteje^wai: L-t^tf>iS:5££*t> fWfcfifc^*!, 

XH*EJK^E9WI^>^^teS^<t ^£-^3° **** ^ F 
[0 0 16] 2tt^tT^-^3 oSrtftf^i- 

3 iiFM#K*a«rS«-rSFM#fi*iS«:fS«"C*> 

5, 4 liG P S»£3&*feiS^ttX < £G P SfS 

61* y t 5 b i: tc J; 5 * v ^5 „ 7 iii& B B B ^ 

[0017] ttf^^a ^Wi^Wl 0li»T©fc© 
a»k#J*;**V0^5o 1 lilCD-ROMH^^W 

1 3*iFM^S*fe^Sff^3 

1 4 HG P S*««4 ^^7* 

g^r^ffibfc^^ C D- ROM 1 ^^BFf^^ttilH^^^ 

aWW^Sr^-f^^^^KIE 7 ^**^ 19 ^ FM^m 
6^cJ:SFM#a*»S«*3©M»^^:ov^■rttfti^■r 

^ [0018] I8^^r/^nit3^^^ 

§ c 20 nmwi® i 6 -c«ai uyt«*s»*iB«-r *w 

«-C*>S. «*a»«B««2 0K«:, »]»»16lilJ:o 

5^ [ooi9] i gtttbf^ttia^^**^^^"-®* 



(5) 

7 

— ^SrijarSSfcftlSffi • ^ — ^«^SB"C*>5. 2 213 
[0 0 2 0] 2 3liB*'&/*«l'C*>*3* ifiHttHfAS 1 8 
>-^gtCiol^T\ ftJ^Sfi 1 6 It. G P SSfi #U X&tm 

fc**e>mwomffi(fica«:*tii-f"S. ttt, cd-ro 
mi ^ bMmmmtommi?— & * w^ta it y ? 7 * 

y 1 1 \cwi&tti£frtzmmi?-?\cm^\,^xMmm&* 

[0 0 2 1] Sfc, ftJ«P*|! 16lt Mffi<D&MlCft^X 20 

GPS S« « 4 RU= g £#cS:i? 5 a> hXt) Ufcff ■*§- 
g^ji&^-CcOtfeU^— ^^CD- ROM 1 A^/^7r 

r /*y i nctt^Lttibfciaig^— ^Srttffl ^ 
orsert-rs. warn 6 ttFM£fi*i£S«« 

3a»bFM£fi£ftfc#ii*«S:A*U *f * ^ w 

[ 0 0 2 2] 0 3 nFMg-mttt&$:itm3 *7F~t-7v s> 
^HtfcS. 3 1 ht FM£fci££S:{f -tZf^ZxOT vft 
-C#>£ 0 3 4tt7o>'hJ.>'K (F/E) "CfcfJ, Pi 40 

*>H^-frr) t-<t DiS^t^S. 3 5(iPLLtHl 

& 3 5 , o — 7 -f A* $ 3 6RO ; 7DyhiyK3 4 

U 7 ci >- K3 4(*ao«-&»U:J: 9 *ffljgR»fi 

*«rffl*r ; 5«t 5ic*otv^ 0 3 7 \t^mmmmm/ 

FMiW (I F/DET) T*> K> . 7Q>hx^K3 

4 a^ta* *K^q=pfljii»*fn§-«:*t«s.u 5 «iK-*- a. 50 



4^^^ 1 1-331001 
S 

[0 0 2 3] 3 8liy X^r^ViryUt U^-^IP^: 

n^^^^^^^-fe^/^^u^aHisjft (nc/mp 
f M«Kfs -?-A»<b l - m s KSHfs#ja»* * *> an- 7 

f^-/4 1 li, L-MSKSISHIftaiS Lttfy h 
9Uf*— **ffl*-t£L-MSKH!)8»i:, 8L-MSK 

X 7 — A ( - E #J o T & 9 tb & IT IE & m £ B£ b F 

[0 0 2 4 ] 4 2li*IWSR«*S:i[i?E«K bXgftffl 

<S *»5S>— ^laIK-C*> 

S. 4 3 ttW £ a = ytr'a^ (c<fc 9 

»«5 4 3 $:^UttY-^3 >-^©^^l OHigfefr 
3£i-SfS#* 5 A**n6t, ftJ^SM 3liP L L@£S^ 

[0 0 2 5 ] 4 5liFM#fif*=2— ^4 1 

^^^^^OFM^SttiSeftiittPS^ftf^Sr^r^ 

[0 0 2 6] *i\ Xr^Sl ltCioV^T, — 
FM#IMSfll3^iW4 6*MttS«aS: 
K^-TSi:, *Jffli«B4 3 IIP L 5«r»J«U, 7 

p >- h-x V K3 4 cogiff JSj^^c^IS^^^/c^^^cO^ 
iSJDK«:lc-&^XFM#fittillS:Sff"rs, fmM 
^fei^^^^ "oFM £Stc J: ^ 5S ^>^T £ *a«*^Ji F 
M^S-7^3— ^4 1 ■C«7C*^T*J»«S4 3 ^r^> L-X > 

[ 0 0 2 7 ] ^IC, 2(CioV^r, FMM 

«ti^§ffl3 ©WJ»ffl4 3 |±S> " ^ (HlSS 4 2<^ffi*Jl 

^g^^l 0 iim&Sff ^OFM^M^^^tfl # 

3A»ibSffttflS<oS{b*^-r«*SrA*i-Si:. 

/SI 3(C^tLT, G P S£fH&4 ^a 1 ^ £firL£rir>- 




<e> ftfflW- 1 1 - 3 3 1 0 0 1 

9 10 

<OFM*:E»i£J3tf>S:ft JftttrtULW^tta LT^£t^ [ 0 0 3 2 ] 17 (±*^SS<0^ffi©m«ffl^ tf '> 3 

[0 0 2 8] — *\ ^I^^mffiffiS^SffiSfB^^FM *il'l»«»iiFM*fif*3 — ^4 1 t'l^c * ^fc^l-/ 

^-<-x£>&^ Lt, mffiSft ^©FM^ltt [0 0 3 3 ] X f S> ^° S 2 2 tC*5l ^ , FM#S 

SFM#fi*feiSSSrai5Rbrft#^i:-rSo -tU, * liFM#If3-^4 l rt©rr^*aa*tc*5tt5K f3 « 

£ft«3U:i£?K FM*fitti£S««3 0WJ»*5 4 3fi l"£S«#f*l O^gft^ff^^FMMM^tSlftt 

^gU,f, xf^si2CI?) 0 -ixUi^^S: *#io^«»aJi6|j:, FM*fiJ*i£Sff «3 a>fb§ 

*m*i*fcl^«^*«3& 5 «ttl-^S:ft-CtSo **5, F ^ IC^frLT, GPS Sft« 4 XU« I ittSt y t 5 ^ t 

[0 0 2 9] ^H^^^MtCio^TJi, _hMU/t<£9 X, ^^y^S 2 4^^fTUX*fi6S^-^^<— ^Sr# 

CD- ROM 1 ^FM^MUkmmcO^WR^it IU Xf ^S2 513V^, ffiOMt^^- 

»«t^r*5Ss^-^^--^^*tLr*5i3, ffojBHrt^fesmffiaw^^FM^iLttisia^^ja 

-r* So w*i,icj:f9, ^oafiteaicj^c [0034] -*\ mffi^ft ^^FM^a^ii^^^^j 

fc*ifi^*iS»*^FM***iJ6S:SfS"rs-C#5. * »»5*>5»-&tt, Xf^S25^^f^S26i: 

[0030] m2comm<Dnm) k*t\ #«9i<z>*2 ^^f/^^iut, s^^^stintii^fc^KSfc 

-Cfe<5 0 *jb\ *:^Jfecofl01^^jol^Xfc, ^t^-^>3 »J«P«1 6iiCD-ROMl <7?jfill^- * fcffiffl L 

[0 0 3 1 ] ^Hi^ltli, i5(OTtJ:5^ ^ ^(i3tf6»«t-<t ^*i*T^^^^^»lc*S««^ 

t^^K, IS) , «ti*jaiffi«, fttfcu-ci^siJ— tf [0035] :<z)j;^at, mran<z>mfttefi<^jft*t- 

^ t UCD-ROM1 tafiii^HtV^o * S2 7MV>t, 1 6 Ji^Pl^mfettfi^mffiS: 

*o«5^««j!»^*tLrv^o Hi-> cd-romk: mm&ftX'tbfrY£&tmm$:&W'rz>^kte< 



11 

ICS? 9, ft©ffiJ&*fcOFM*a^i£^3ff&MJ*f 5. 
[ 0 0 3 6 ] ^^ttojgffijcib-v^-c fc, « i (omM<om 

tcAJi^Ttt, #FM^lKi^)§fIW^M^r- 

^TJSSiSH^— ^^<— ^<^Sf*d5^*< T-Ttfo MIC 
^^o^tc^rte, Oj^iBv^wiMJtcj; 9 §m 

R 8 fc * 6 ^ *> £ i: S ft fi** -T £ ^ 

t\ «i»(c^^r*is*»*HA»fcFM*fi*iSS:S 

[0037] (»3 <Dnm<D%m) msn^^m^ms 
<Dmm<o^m<om.mm±^^f— *>3 ^^^x^^^-rn 

bT^<Z>»b^R9!l±<i£l!»-r5. FM^S^fi^S 

I o o 3 8 j &mifc<o&mcis\,^x 12, 0 9ic^r<t5 

tc, JftHSr1S»offi^xtt^ft?»^K* 
E^cAll-A44) (CE#ttU £-Ei£ftlCg{f bfc: FM 

L^FM*S»i*S*R^^SfS««!& 5 E*S(-8E« 
[0 0 3 9 ] FM*S&i£§{l$S3 ligftttl^^fff 

■^-try— 3 i o o»isp3b i 6 \tm^<omn 

ft l 5»ft) IcSW^fc^f «-s§-£ft?>& 

tCfStgr-r^o ill 1 O»i£{f#^t£tg0$coifrf^£^f :7 a 

[0 0 4 0 ] ^f, ^r^S31 ICib^T, jl— tfj&5 
FM£fi#ti£§:{f i3 £>»ftffl54 6 Srftf^LTSfS ^£ 
3<h> WJ9PA4 3ll7Q> h^yK3 4<^§{fJS) 

IM^gflt^o FM*S#H^*iiW«*liFM# 



(7) 4#fPi^l 1 - 3 3 1 0 0 1 

12 

(«flEffi) let Sift 5££*U Mttf, «#5fcft**Ri^i: 

££o, a**ad?^as <s« icRsasfc^ss) <o 

[004 1] Xr;//S3 2tCiol^T, -j- fcf^— 3 ^ 

ge§##i ooMsan 6 liisnasrfHHyu m-m^^m 
xf^s3 3 tc^fru wiwwi en FM 

s/^s 3 4 tc^fru 6 j±g p s^mm^Rjj 

i-^-^V SrlBte-T^o ^KIS«««lc|iElc|^— FM* 

[0 0 4 2] tft^%, n t§ie<£>^;#3iffi<£>{fi 
^) ^A n t-TSi:, ¥^lx n fi, TIB (l) ^tcj; 

X n = IXn-l X (n-1) +A n } / n — (l) 

30 fjitf, MxtOJ; 9tCSff«^^ 0-2©3M(?)^ 

/wtc^^b/t^^, ¥^lx n ^1. 0J:'9^^:^v^^ 
[0043] :^)«J; 5tcbTafttt«iatS»i 7 K 

mmcum bfc«, xf^s3 n:i6o *:k\ fm 

FM*a»i*S»i6t*B*^»f^Sr^-r^ h-c 

40 

[0044] if* ^fj//S41 ic^i^r, — if d« 
FM*l»»$fs«3^»4 6Sr»f^braft^S: 
R£t5t, 3li7DVhxy K3 4^§(fJ^ 

8»tl» It FM>l3»iSS:f «t5.' FM#l(a 
^iS^^TtfcSfilWW^IiFM^fif's— ^4 i-c« 

fi*#l OiCi^b^^o 

[ 0 0 4 5 ] IklC, ^f^S4 2iCioV--C, FM^l 
^^(113 OMWSB4 3 (is / --^ [HISS 4 2^db^ft- 
5^ <fc «3S«iBftoSfbSr«tb-rst , tt7--/3vSi 
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fi*f*l 0 OfMftlffi 1 6 li* FM#fi*iSSfS«3 

P-<£o tut, Xf^/S44CioV^t, Sff^MfS 
£gfi £P-<3o tut, SffWl^ 

^tV^5Wl03R?lJ^X»±FM#SlCj; *5i^^tbt < 
yj^Srftff^i: U, * x y /s 4 6 u:*si>t , 

[oo4 6] ^mM<om^cas^x}t, m^^it^^v 
i 7^:IBtiutv^^7 ^ ^^ m^cD&mvtm) s#.bl 

*a**iS«*^^FM*lL*^S:SfStf 
So *^lfe^1»^*5V^ttt. ^BRlcSfS UfcF 

-&t*>otfc, ^*s«t Uv^i£J3a*e>#*B&JS&-r 
[0 0 4 7 ] 

u, sfs^ffi^^bu^a^tc, *jw^sttffiiatti*s 

fflJScrtmffifiUtV^J&^^Sr^JKrU, Sff^^^i^^ 

<o&{§ Affile utv^si: # nmffi^ttisa*^^ 

FM£JC»S&J«l«UtS:«1-5 <fc 5> tCFM^l^^ 
ll«*«»U Sfs^o*i3&^^$fa««t^io^Htv^ 
fdio3»i^^A^FM#a»j*S:Sfa-rS J: 5 
ICFM#S*i*Sff #««r»Jffli"t-So lH[^J;<9, 
\?As<o&m <z> «t 9 (c Sfs tfcte <^ ^ ifi Sr ii ft U t v ^ 

m^^ff *^»i^«^S«««6^<b^^^*-&(ite^F 



(8) 1 1 - 3 3 1 0 0 1 
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[0 0 4 8] Sfc, *B»2*WOSl«ffl^tfy-^3 

** 5 ^*ftt:fe5*K »J»^S(iME3Sfti*S^ 
^^x^ffi Ut**ki*SoSff«j«*»a6 5^ 

t% _lk« i m*Mt mm<o&%:W%bfrz><oiizinjLx > 

[0 0 4 9 ] JgtC, ^JR^S^K^^ttffi-^tf^—^a 

Ki&mc&m ufc f m 1 1 ©s« t^^-r 

latft-f £ § ««f»lB* ^» £ *T U , ttflUES ft 

««IB«^fticia«*^fcia^^Sfstfc1BlcS<5v^tS 

l 5gKtP«oSb*3&s*#p5^50lctD*.t, SP5U:*«9 

wtt^r^^^^ffis^awttteaicjsu^ftsa^FM 

^ [Bffi^lBMRW] 

[Hi] ^^Sfe^^1»^^<8ffl^tf^— 

[|2] ^fei^^^— X^fl^it^^o 
[13] FM*maC3*SfS««:^i-^i3 S/^Htfo§„ 

[14] mi<omM<om^<oMm^^—iyB^^^ 

— htfc^ 0 

[i5] ^B|CDf 20^IOff^f^tt^-^ 

3 y^xf i^^cD- ROMlciaftSih/tv^sSfcillS^ 

[gje] Tis^^<Di$fa&m<v&m*^A'*7F-rmix:m 

[17] SB 2<7?HJSojg|»co^:*ffl^tf'>*— >-3 

[is] ^mm<o%?> (omMcomm^^mm-r^^f— ^ 

So 

^ [Hi 0] ^3 <^^^^^^ic^v>t, S:fatt«6ffi«B* 

[ill] IS^l^I^MttY-yayy 

A<0FM*MAfe3Se»a&^P#^i&f^Sr^i"7 ^ — 
■Y 1 — b t*>So 
[^F^-^I^PJ] 

1 CD- ROM, 

2 Sfef^SP, 

3 FM*fiSti^SfS«, 
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